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Comments
The Effect of Geothermal Classification on the Use
and Development of Water: Conflicts Between
State and Federal Laws
Energy development and use are among the top priorities of the
federal and state governments.' As geothermal power is a significant
potential source of energy, 2 its development and use has been furthered
by state and federal aid.3 Several problems must be solved, however,
1. See, e.g., 42 U.S.C. § 5801(a) (1976); COLO. REV. STAT. § 39-1-104 (Supp. 1980);
NATIONAL CONFERENCE OF STATE LEGISLATURES, GEOTHERMAL GUIDEBOOK
[hereinafter cited as GUIDEBOOK].

1 (1980)

2. It has been estimated that geothermal resources could provide 40% of the national
demand for space heat and domestic hot water, Fassbender, Bloomster & Price, The Economics of Geothermal,Solar and ConventionalSpace Heating, in GEOTHERMAL RESOURCES
COUNCIL, GEOTHERMAL: ENERGY FOR THE EIGHTiES 707, 707 (Transactions Vol. 4, 1980)
[hereinafter cited as GEOTHERMAL], and provide 3300 megawatts of electricity annually.
Kruger & Roberts, Utility Industry Estimates of Geothermal Electricity, in GEOTHERMAL,
supra at 511, 511; see also Bjorge, The Development of GeothermalResources and the 1970
GeothermalSteam 4ct-Law in Search of Defition, 46 U. COLO. L. REV. 1, 3 n.15 (1974)
(75% of total energy requirements of the U.S. from geothermal power) [hereinafter cited as
Bjorge]; See also San Francisco Chronicle, March 2, 1981, at 23, col. 1. (Department of
Energy estimates that geothermal power will provide 10% of nation's energy needs). In several cases, however, the failure to list geothermal power alternatives has been held not to
invalidate Environmental Impact Statements because it was not a presently viable alternative. See Carolina Environmental Study Group v. United States, 510 F.2d 796, 800-01 (D.C.
Cir. 1975); Sierra Club v. Morton, 431 F. Supp. 1I, 17 (S.D. Tex. 1975); Warm Springs Dam
Task Force v. Gribble, 378 F. Supp. 240, 246 (N.D. Cal. 1974); cf.Babcock & Wilcox Co. v.
United Technologies Corp., 435 F. Supp. 1249, 1257 (N.D. Ohio 1977) (geothermal energy
systems not relevant to analysis of competition in sales of electric generation equipment to
utilities).
3. "Geothermal development is a high-risk, capital intensive industry with front-end
financial burdens and significant delays until commercial returns are realized." GUIDEBOOK, supra note 1, at 25. Tax incentives, such as investment credits, accelerated depreciation, and deductions for intangible expenses, loan programs, demonstration projects, and
favorable utility regulations have been enacted by the federal and state governments to create a financial climate favorable to the development and utilization of the geothermal resource. See e.g., I.R.C. §§ 38, 44C, 46, 48, 103, 263, 611, 612, 613; 16 U.S.C. §§ 796, 824i,
824j, 824a-3 (1976 & Supp. III 1979), as amendedby Geothermal Energy Act of 1980, Pub.
L. No. 96-294, tit. VI, 94 Stat. 763; 30 U.S.C. §§ 1101, 1102, 1121-1126, 1161-1164 (1976 &
Supp. III 1979); 30 U.S.C. §§ 1141-1144, 1146, 1147, 1501, 1511-1516, 1521, 1522, 1531,
1541, 1542 (1976 & Supp. III 1979), as amendedby Geothermal Energy Act of 1980, Pub. L.
No. 96-294, tit. VI, 94 Stat. 763; 42 U.S.C. §§ 1962d-17(a), 5907a, 6891 (1976 & Supp. III
[427]
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before geothermal power can be developed fully. Although diverse environmental and institutional problems deter the development of geothermal power, 4 a significant legal problem in this area is the
1979); ARIz. REV. STAT. ANN. §§ 43-1022(18), -1028 (1980); CAL. REV. & TAX CODE
§§ 17062, 17063, 17283, 17599, 17686, 17686.5, 18211, 18221 (West 1980); COLO. REV. STAT.
§§ 39-22-110(1), 39-1-104, 39-22-304 (Supp. 1980); IDAHO CODE § 63-3022C (Supp. 1981);
NEV. REV. STAT. § 361.157, 361.795 (1979); OR. REV. STAT. §§ 316.116, 469.160 to .180
(1979); S.D. CODIFIED LAWS ANN. §§ 10-6-35.8 to .19 (Supp. 1980); WASH. REV. CODE
ANN. §§ 80.28.025, 82.16.055 (Supp. 1981); Exec. Order No. 11,770; 39 Fed. Reg. 7127
(1974), reprintedin 22 U.S.C. §§ 2454 app., at 729 (1976); see also Meyer and Bronder, Evaluation of State Taxes and Tax Incentives and Their Impact on the Development of Geothermal
Energy in Western States, in GEOTHERMAL, supra note 2, at 739. Contra, THE RESOURCES
AGENCY, DEPARTMENT OF WATER RESOURCES, STATE OF CALIFORNIA, WATER AND
POWER FROM GEOTHERMAL RESOURCES IN CALIFORNIA: AN OVERVIEW 35 (Bulletin No.

190, 1974) [hereinafter cited as AN OVERVIEW] (law does not require tax savings to be reinvested into exploration and development); Meyer, Coe, Nasr, & Bixler, The Geothermal
Loan GuarantyPrograms: Recommendationsfor Improvement Including New SimplhedApplication ProceduresforSmall Projects, in GEOTHERMAL, supra note 2, at 751 (loan applications are burdensome, useful only for multi-million dollar projects, and rarely approved).
4. AN OVERVIEW, supra note 3, at 33 (citing UNIVERSITY OF CALIFORNIA, RANKING
RESEARCH PROBLEMS IN GEOTHERMAL DEVELOPMENT (1971)). The largest deterrent to the
development of geothermal power is the brine chemistry problem. Id. "Geothermal water
tends to be more mineralized than is nongeothermal ground water, probably because at high
temperatures it more readily dissolves salts (and minerals) from the rocks that surround it."
Id. at 4. The brine chemistry problem entails eliminating, reinjecting, or neutralizing the
corrosive or toxic minerals and salts in solution in geothermal fluids, developing heat-exchange technology for geothermal brines, and separating marketable mineral and chemicals
from the rest of the geothermal fluid. Castrantas, Hydrogen Sulfide Abatement with Hydrogen Peroxidein GeothermalOperations, in GEOTHERMAL, supra note 2, at 637-40; Fritzler &
Coury, Preliminary Process and Cost Analysis of a Mulipurpose Geothermal Power and
DesalinationPlant, in GEOTHERMAL, supra note 2, at 507-10; McCright, Frey, & Tardiff,
Localized Corrosion of Steels in GeothermalSteamn/Brine Mixtures, in GEOTHERMAL, supra
note 2, at 645-48; see also AN OVERVIEW, supra note 3, at 12; Nichols, Orlander, & Lobach,
Test Resultsfrom the 500 KWDirect Pilot Plant at EastMesa, in GEOTHERMAL, supra note
2, at 519.
There are several other significant deterrents. Development of resources has been slow
due to federal land identification and classification requirements. McNamara, FederalLand
ManagementPolicy andthe Driveto Develop an Alternate Energy Source, GeothermalEnergy.Shall the Twain Ever Meet?, 19 NAT. RESOURCES J. 261 (1979); see 43 C.F.R. § 2710.0-8(b)
(Supp. 1980). Many technology-purchasing utility representatives believe that geothermal
energy is only in the technological development stage and is therefore not economically
viable. Prestwood, Duffy, Stone & Vanston, Alternate Energy Investment Decision Modelling.
The Case of Geopressured-GeothermalInvestment Decisions, in GEOTHERMAL, supra note 2,
at 755, 757. Large utilities do not see a potential for geothermal operations on a scale large
enough to be financially attractive as a new business enterprise or to improve the efficiency
of existing systems. King, The Role of Gas and Electric Utilities in Direct Applications of
GeothermalResources, in GEOTHERMAL, supra note 2, at 799; see GUIDEBOOK, supra note 1,
at 28. Although geothermal power is generally considered a clean energy source, GUIDEBOOK, supra note 1, at 1, "[alir pollution, thermal pollution, soil erosion, land subsidence,
increased seismicity, and disruption of existing land uses are all potential hazards associated
with the development of a geothermal field." Bond, Environmental Impact of Geothermal
Power Development and Utilization, in GEOTHERMAL, supra note 2, at 665. The impact on
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classification of geothermal power within the existing framework of
water law.5 This classification is particularly crucial in the arid western
7
states, 6 because these states have the majority of geothermal sites.
Geothermal energy is a naturally occurring phenomenon with its
source in the heat of the earth's interior. Molten rock, or magma, can

pour from the earth's surface as volcanic activity or lava flows, or it can
remain in the earth's crust near the surface. The heat in these mag-

matic intrusions is a source of potential energy.8

the environment varies with the phases of development-survey, site checking, test drilling,
field observation, construction, production testing, and utilization. Id.; see Lake County
Energy Council v. County of Lake, 70 Cal. App. 3d 851, 139 Cal. Rptr. 176 (1977). Geothermal resources are localized and the degree of market penetration is affected by the proximity
of the market to the source. Fassbender, Bloomster & Price, The Economics of Geothermal,
Solar and ConventionalSpace Heating, in GEOTHERMAL, supra note 2, at 709; GUIDEBOOK,
supra note 1, at 9. Cost to individual households of conversion from conventional space
heating to geothermal heating is prohibitive absent efficient geothermal systems and incentive payments for conversion. Goodman, Geothermal Market Penetrationin the Residential

Sector: CapitalStock Impediments and Compensatory Incentives, in

GEOTHERMAL,

supra

note 2, at 715. The capital intensive nature of the industry, GUIDEBOOK, supra note I, at 25,
has led to investments ripe with potential antitrust problems. See Complaint, R.C. Dick
Geothermal Corp. v. Thermogenics, Inc., No. C-79-3814 (N.D. Cal., fied Dec. 19, 1979).

See generally S. BIERMAN, D. STOVER,

P. NELSON & W. LAMONT, GEOTHERMAL ENERGY

IN THE WESTERN UNITED STATES: INNOVATION VERSUS MONOPOLY (1978); Sato & Crocker, Property Rights to GeothermalResources (pt. 2), 6 ECOLOGY L.Q. 481, 498-500 (1977)
[hereinafter cited as Sato II]; Geothermal Leases-FullSteam .4headforHunts, San Francisco Chronicle, March 2, 1981, at 23, col. 1.
5. See Bjorge, supra note 2; Brooks, Legal Problems of the GeothermalIndustry, 6
NAT. RESOURCES J. 511, 522 (1966) [hereinafter cited as Brooks]; Olpin, Tarlock, & Austin,
GeothermalDevelopmentand Western Water Law, 1979 UTAH L. REV. 733 [hereinafter cited
as Olpin]; Note, GeothermalEnergy. ProblemsandShortcomingsof Classfcationofa Unique
Resource-. Look at Problems with Water Law, with ParticularEmphasison New Mexico,
19 NAT. RESOURCES J. 445 (1979).
6. See D. ELAZAR, AMERICAN FEDERALISM: A VIEW FROM THE STATES, 14-15, 20-21
(2nd ed. 1972) [hereinafter cited as AMERICAN FEDERALISM].
7. Hansen, Water Conflictsfrom the Viewpoint of a Regulator, 13 LAND & WATER L.
REv. 151, 152 (1977) [hereinafter cited as Hansen]; Kitchen, GeothermalLeasing Practices,
13 LAND & WATER L. REV. 25, 43-44 (1977) [hereinafter cited as Kitchen].
8. AN OVERVIEW, supra note 3, at 4; Legal Problems, supra note 5, at 514-15; See
Pariani v. State, 105 Cal. App. 3d 923, 926-27, 164 Cal. Rptr. 683, 684-85 (1980). There are
four specific types of geothermal anomalies: (1) Steam-dominated systems are commonly
known as geysers or fumaroles. The largest of these steam-dominated systems are in
Larderello, Italy and The Big Geysers, California. Olpin, supra note 5, at 779. See generally
Reich v. Commissioner, 52 T.C. 700 (1969), aft'd, 454 F. 2d 1157 (9th Cir. 1972); P.G. and E.
Progress, Nov. 1980, 1. "[A]II the systems involve generally similar types of operations (e.g.,
drilling wells, bringing the energy to the surface via a liquid medium, and producing electricity from ... generators)." Bjorge, supra note 2, at 22. The steam anomalies are the
cheapest because the energy can be directly harnessed to a turbine at the well-head. They
are also the rarest. Sato & Crocker, PropertyRightsto GeothermalResources(pt. 1), 6 ECOLooY L.Q. 250, 260 (1977) [hereinafter cited as Sato 1]. (2) The hot-water dominated systems
are also known as wet rock systems. These dominated systems can be further divided by
temperature. Those under 90*C (194 0 F) offer potential for small-scale users in space heat-
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The raw geothermal resource is a hot fluid or vapor with four dis-

tinct elements: heat, water, minerals, and gases. 9 This composition has

created difficulties in classifying geothermal resources.' 0 Different classifications entail different systems of ownership of geothermal power

and impose different limitations on its use. The classification of the
resource also determines whether, through the exercise of their water
laws, the states will control the development and use of the resource,
including the water byproduct of a geothermal resource.
This Note explains the classifications of water produced at a geothermal resource, and discusses the conflicts in the ownership and use
of the water element of the geothermal resource that arise from these
classifications. The Note also examines the consumption of the water

contained in a geothermal resource when water is used by a geothermal
facility as the heat-transfer medium for producing electricity or direct
heat. I I The Note begins by examining the interrelationship of water
laws and geothermal power regulations. Next, it sets forth the conflicts
that arise between the state and federal governments because of their
different water rights laws and policies and their different definitions of

geothermal resources. Finally, the Note proposes a possible solution to
these conflicts: the geothermal byproduct water should be subject to
ing, those over 150°C offer potential for generation of electricity, and those of intermediate
temperature offer potential for space heating and process heating. Olpin, supra note 5, at
779; see also Czarnecki, East Coast Geothermal Resources: DirectApplication in the Frozen
FoodIndustry, in GEOTHERMAL, supra note 2, at 541; Huxtable, Szymanek & Housse, Direct
Use of Deep Low Enthalpy Fresh Watersfor District Heating in France, in GEOTHERMAL,
supra note 2, at 573; Sherwood & Marquis, The Baca Data DisseminationProgram, in GEOTHERMAL, supra note 2, at 531. The current state of the art is a hybrid plant using a wet rock
system and wood residue to generate electricity. Interview with Bruce A. Cole, Esq., Counsel for Geoproducts, a geothermal development corporation (March 11, 1981) [hereinafter
cited as Cole Interview]. (3) The dry heat systems are known as hot dry rock systems.
These systems consist of geothermally-heated rock, which lacks a natural fluid for heat
transfer. GUIDEBOOK, supra note 1, at 32. Hot rock systems use injected water as a heat
transfer medium. Olpin, supra note 5, at 799. Although still in the research stage, these may
be the largest sources of future geothermal energy. See generaly Khron & Heiken, Geothermal GradientMap of the United States, in GEOTHERMAL, supra note 2, at 69-71; Schubert,
Maxwell & Johnson, The Eastern Hot Dry Rock Target Project-4 Case History, in GEOTHERMAL, supra note 2, at 241. (4) There are also systems dominated by both gas and
water. These systems are usually associated with geopressurized crustal formations. In such
geopressured zones, superheated water and gas are trapped in sediment and are heated by
pressure. See GUIDEBOOK, supra note 1, at 4. The technology for extraction of marketable
gases is still in the research stage. Quong, Owen, Locke, Otto, Netherton & Lorenson, Methane Extractionfrom Geopressurized-GeothermalBrine at Wellhead Conditions, in GEOTHERMAL, supra note 2, at 819.
9. Wonstolen, Geothermal Energy.- Basic Legal Parameters,in GEOTHERMAL, supra
note 2, at 661.
10. Id.
11. See Olpin, supra note 5, at 874-75. Less water is used in non-electric geothermal
development. Hansen, supra note 7, at 154-55.
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state groundwater appropriation laws. This solution is designed both
to further the development of geothermal power and to protect the
water policies and needs of the states.
Water Rights Systems in the United States
The classification of geothermal power is affected by a vast body
of state law that has been developed to protect water and water rights.
The traditional common law water rights system, the riparian system,
recognized a right in the owner of land bordering a watercourse to the
flow of streamwater adjacent to his or her land. The owner of riparian
land has a property right that is transient and usufructuary. 12 Rather
than a property right in the water itself, the owner has a right to the use
of the water.13 A riparian's right to the flow of streamwater is limited
by the "reasonable use" of the stream by other riparian and non-riparian landowners. 14

The riparian system differentiates between rights to percolating
water' 5 and rights to stream water.16 The owner of land over percolating water had, at common law, a right to sink wells on the land and to
12. See Hanks, The Law of Water in New Jersey, 22 RUTGERS L. REv. 621, 627-28
(1968).
13. "Since water is a renewable resource producing a flow of benefits, what is allocated
is its use, the right to take and use it over a period of time." F. TRELEASE, FEDERAL-STATE
RELATIONS IN WATER LAW 5 (1971) [hereinafter cited as RELATONS].
14. F. TRELEASE, CASES AND MATERIALS ON WATER LAW 263-64 (2d ed. 1974) [hereinafter cited as WATER LAW]. Determination of "reasonable use" is a question of fact. Mason v. Hoyle, 56 Conn. 255, 14 A. 786 (1888). The court in Red River Roller Mills v.
Wright, 30 Minn. 249, 15 N.W. 167 (1883), set forth the classic criteria used to determine
whether a use is reasonable: "In determining what is a reasonable use, regard must be had
to the subject-matter of the use; the occasion and manner of its application; the object, extent, necessity, and duration of the use; the nature and size of the stream; the kind of business to which it is subservient; the importance and necessity of the use claimed by one party,
and the extent of the injury to the other party; the state of improvement of the country in
regard to mills and machinery, and the use of water as a propelling power, the general and
established usages of the country in similar cases; and all the other and ever-varying circumstances of each particular case, bearing upon the question of the fitness and propriety of the
use of the water under consideration." Id. at 253, 15 N.W. at 169. The two basic variations
on the riparian system are the American "reasonable use" doctrine and the English rule of
"natural flow," in which each riparian landowner has a right to have the water flow by his or
her land undiminished in quantity or quality, subject to the use of the stream for domestic
purposes. 3 J. KENT, COMMENTARIES 439 (2d ed. 1832). Some American state jurisdictions
retain the older English "natural flow" rule. See, e.g., Dimmock v. City of New London,
157 Conn. 9, 14, 245 A.2d 569, 572 (1968).
15. Percolating waters are found in an underground reservoir of uncertain quantity and
location, "which pass through the ground beneath the surface of the earth without any definite channel, and do not forn a part of the body or flow, surface or subterranean, of any
water-course." BLAcK's LAW DICTIONARY 1427 (5th ed. 1979) [hereinafter cited as
BLACK'S].

16. A stream is a "watercourse having a source and terminus, banks, and channel,
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make unlimited ase of the water from the wells.' 7 In contrast to an
owner of land over water that formed an underground stream with a
known course or channel, 18 the owner of land over percolating water
could maliciously allow the water to flow away, even if this diminished

the water supply of an adjacent landowner. 19

The riparian system prevails in those states in the East, Midwest,
and Southeast 20 whose water laws developed out of the common law.
These states have plentiful water supplies and have developed similar
rules regarding water possession and use. 2 1 Most land in the western
states, however, is arid or semi-arid, 22 and most western states have

only enough water to supply their most urgent needs. 23 Consequently,

the western states have developed different systems to conserve and

regulate water.

24
The scarcity of water in the West was obvious to early miners,
whose attempts to resolve disputes arising from this scarcity led to the
now-dominant water law system of the West-the appropriation system.25 The miners formed vigilante groups to protect the interests of

through which waters flow at least periodically, . . . but it does not lose its character as a
watercourse even though it may break up and disappear." Id. at 1274.
17. Huber v. Merkel, 117 Wis. 355, 363, 94 N.W. 354, 356-57 (1903).
18. Many cases have been decided on factual distinctions between underground waters
that had a known channel and those that did not. E.g., City of Los Angeles v. Hunter, 156
Cal. 603, 105 P. 755 (1909); Clinchfield Coal Corp. v. Compton, 148 Va. 437, 139 S.E. 308
(1927). The modem American rule recognizes the private ownership of percolating waters,
but requires that the waters be put to a reasonable use. RELATIONS, supra note 13, at 19-20.
The rules concerning percolating waters are not applied to lakes or ponds. "Rights to lakes
are sometimes called littoral rights. No substantive differences exist between littoral rights
and riparian rights, other than the necessary adjustments required to apply the same rules to
waters of different physical characteristics." WATER LAW, supra note 14, at 240. "Rights
concerning properties abutting an ocean, sea or lake rather than a river or stream . . . are
usually concerned with the use and enjoyment of the shore." BLACK'S, supra note 15, at 842;
see City of Los Angeles v. Aitken, 10 Cal. App. 2d 460, 52 P.2d 585 (1935).
19. Huber v. Merkel, 117 Wis. 355, 363, 94 N.W. 354, 356-57 (1903).
20.

See PUBLIC LAND LAW REVIEW COMMISSION, STUDY OF THE DEVELOPMENT,

AND USE OF WATER RESOURCES ON THE PUBLIC LANDS 47-49 (1969).
21. WATER LAW, supra note 14, at 268 n.3.
22. See California v. United States, 438 U.S. 645, 659-61 (1978).
23. See California Oregon Power Co. v. Beaver Portland Cement Co., 295 U.S. 142,
156-58 (1935); Coffin v. Left Hand Ditch Co., 6 Colo. 443, 446 (1882).
24. RELATIONS, supra note 13, at 21-22.
25. See United States v. Rio Grande Dam & Irrig. Co., 174 U.S. 690, 704 (1899). Mexican and Spanish water laws also may have had an effect on the development of appropriation water law in the Western states. See WATER LAW, supra note 14, at 26 n.3.
Great efforts were expended to transfer the water from its place of origin to the site of
mining operations. McGowen, The Development of PoliticalInstitutions on the Public Domain, 11 Wyo. L.J. 1, 14-15 (1956) [hereinafter cited as McGowen]. The importance of the
transfer of water is recognized in state laws that allow the exercise of eminent domain for
construction of canals and flumes to be used in transporting water. E.g., ARIZ. REV. STAT.
ANN. §§ 12-1111(4), (16) (West 1956); COLO REv. STAT. § 37-86-102 (1973); NEV. REV.
MANAGEMENT,
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those who had already appropriated stream water from those who ar-

rived later,26 thus setting the precedent for the appropriation principle

of first in time, first in right.27 Under this doctrine, one who takes pos-

session of a piece of land must take it as found, subject to the prior

appropriation of water rights by those who have come before. 28
Limitations on this rule have developed since its creation. One

who takes a "first step" 29 towards appropriating a supply of water is
protected against one who begins later in time but who completes the
appropriation first, as long as the one who took the "first step" exercises
due diligence in completing the act of appropriation.30 In California, a
permit system has been developed for water appropriations to allow
31
water control boards to regulate the amount of water appropriated.
§ 37.010(5) (1979); N.M. STAT. ANN. §§ 72-1-5, 75-1-3 (1978); UTAH CODE ANN.
§ 78-34-1(5) (1981); WYO. STAT. ANN. § 1-26-102 (1977); see Clark v. Nash, 198 U.S. 361
(1905); Downing v. More, 12 Colo. 316, 20 P. 766 (1889).
26. McGowen, supra note 25, at 10-12.
27. See Arizona v. California, 373 U.S. 546, 555 (1963); Coffin v. Left Hand Ditch Co.,
6 Colo. 443 (1882). The doctrine of prior appropriation began in some form in 13 states:
Arizona, California, Colorado, Idaho, Montana, North Dakota, Nevada, New Mexico, Oregon, South Dakota, Utah, Washington, and Wyoming. See 43 U.S.C. § 323 (1976). The
actions taken by the miners were recognized and approved by the states, Irwin v. Phillips, 5
Cal. 140 (1855); Yeo v. Tweedy, 34 N.M. 611, 286 P. 970 (1929); In re Hood River, 114 Or.
112, 227 P. 1065 (1924) (construing Oregon Water Code of 1909, 1909 Or. Laws, ch. 216),
and by the federal government. Taylor Grazing Act, ch. 865, § 3, 48 Stat. 1270 (1934) (current version at 43 U.S.C. § 315b (1976)); Reclamation Act of 1902, ch. 1093, § 8, 32 Stat. 390,
43 U.S.C. § 383 (1976); National Forest Act of 1897, ch. 2, § 1, 30 Stat. 36, 16 U.S.C. § 481
(1976); Desert Land Act of 1877, ch. 107, 19 Stat. 377 (current version at 43 U.S.C. §§ 321,
323 (1976)); Act of July 26, 1866, ch. 262, § 9, 14 Stat. 251 (current version at 30 U.S.C. § 51,
43 U.S.C. § 661 (1976)); see California Oregon Power Co. v. Beaver Portland Cement Co.,
295 U.S. 142 (1935); United States v. Rio Grande Dam & Irrig. Co., 174 U.S. 690 (1899);
Broder v. Water Co., 101 U.S. 274, 276 (1879).
28. Hinderlider v. La Plata River & Cherry Creek Ditch Co., 304 U.S. 92, 98 (1938);
Coffin v. Left Hand Ditch Co., 6 Colo.443 (1882).
29. Whether a "first step" has been made is a question of fact. The intent to take must
be accompanied by some physical demonstration of the intent to appropriate. Colorado
River Water Conservation Dist. v. Rocky Mountain Power Co., 174 Colo.309, 486 P.2d 438
(1971), cer. denied, 405 U.S. 996 (1972). Reconnaissance reports studying the potential development of an area do not constitute a "first step." Four Counties Water Users Assn. v.
Colorado River Water Conservation Dist., 161 Colo. 416, 422, 425 P.2d 259, 262 (1967). A
"first step" is deemed to have occurred upon the filing of a permit with state water boards.
CAL. WATER CODE §§ 1450, 1455, 1610 (West 1971); see Taussig v. Moffat Tunnel Water &
Development Co., 106 Colo. 384,389, 106 P.2d 363, 367 (1940). See note 30 and accompanying text infra.
30. CAL. WATER CODE § 1396 (West 1971). Diligence is the "steady application to
business of any kind, constant effort to accomplish any undertaking." Ophir Silver Mining
Co. v. Carpenter, 4 Nev. 534, 546 (1869). Personal difficulties not incidental to an enterprise
will result in a finding of an absence of due diligence. Id. at 547. Absent due diligence, the
priority of the appropriation dates to the time when the appropriation is completed. Id. at
544.
31. See, e.g., CAL. WATER CODE §§ 1200-1801 (West 1971 & Supp. 1981); MONT.
STAT.
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The act of appropriation must be for a beneficial use, such as an agricultural, domestic, industrial, or recreational purpose. 32 The appropriation system differentiates disputes involving groundwater from those
involving surface water. While some states subject all groundwater to
the state's appropriation law,33 other states distinguish tributary
groundwater from other groundwater, and allocate only tributary
groundwater by prior appropriation. 34 In these states, one who develops nontributary water owns exclusively the nontributary water that is
on the developer's land until the water reaches a natural water course. 35
The developer does not own nontributary water that is not on his or her
land, or water that is in a natural water course on his or her land.
These states assign ownership of nontributary water, whether it is percolating groundwater 36 or developed groundwater, 37 to overlying landowners. 38 This water becomes subject to prior appropriation laws
CODE ANN. §§ 85-2-301 to -317 (1979).

In California, the water resources control board
records water extractions, CAL. WATER CODE §§ 4999-5008 (West 1971), and investigates
whether there is unappropriated water, id. §§ 1051, 1202, 1375(d), so that (1) claims for
already appropriated water may be denied, Corona Foothill Lemon Co. v. Lillibridge, 8 Cal.
2d 522, 66 P.2d 443 (1937), (2) permanent lowering of water tables may be avoided, City of
Pasadena v. City of Alhambra, 33 Cal. 2d 908, 207 P.2d 17 (1949), cert. denied, 339 U.S. 937
(1950), and (3) available water is used in the public interest. CAL. WATER CODE §§ 1253,
1255 (West 1971).
32. See Phillips v. Gardner, 2 Or. App. 423, 469 P.2d 42 (1970) (discussion of statutory
priorities); NEV. REV. STAT. § 534.120 (1979) (preferred uses in critical groundwater areas);
N.M. STAT. ANN. § 72-12-2 (1978) (beneficial use is basis of right to use water); S.D. COMP.
LAWS ANN. § 46-1-5 (Supp. 1981) (preference given to domestic users); UTAH CODE ANN.
§ 73-3-21 (1980).
Some beneficial uses are recognized by state constitutions. Eg., COLO. CONST. art.
XVI, § 6; IDAHO CONST. art. 15, § 5; see also MONT. CONST. art. IX, § 3; N.M. CONST. art.
16, §§ 1-3; UTAH CONST. art. XVII, § 1. The uses enumerated in such constitutions are
usually the primary uses of water, but the enumerations are not normally exhaustive. See
Kaiser Steel Corp. v. W.S. Ranch Co., 81 N.M. 414, 467 P.2d 986 (1970); Young & Norton v.
Hinderlinder, 15 N.M. 666, 110 P. 1045 (1910).
33. IDAHO CODE §§ 42-201 to -202 (1977); NEV. REV. STAT. §§ 533.025, 534.020 (1979);
OR. REV. STAT. § 537.615 (1979) (all post-1955 groundwater rights subject to prior appropriation laws); S.D. COMP. LAWS ANN. § 46-1-3 (1967); WASH. REV. CODE ANN. § 90.44.040
(1962). The older Nevada rule was that, because of the "[s]ecret, changeable, and uncontrollable character of underground water," an owner of overlying land owned percolating water
as part of the soil. Strait v. Brown, 16 Nev. 317, 321 (1881).
34. N.M. STAT. ANN. § 72-5-27 (1978); UTAH CODE ANN. §§ 73-1-1, 73-3-1 (1980);
WYo. STAT. ANN. §§ 41-3-904, 41-3-930 (1977); cf., N.M. STAT. ANN. § 72-12-1 (1978)
("reasonably ascertainable boundaries").
35. See I S. WIEL, WATER RIGHTS IN THE WESTERN STATES § 37 (3rd ed. 1911).
36. See note 15 supra.
37. Developed water is water that exists in a river or groundwater basin solely because
of the efforts of the claimant. See Southeastern Colorado Water Conservation Dist. v.
Shelton Farms, Inc., 187 Colo. 181, 529 P.2d 1321 (1975); cf. N.M. STAT. ANN. § 72-5-27
(1978) (artificial waters); Wyo. STAT. ANN. §§ 41-3-903 to -904 (1977) ("byproduct water").
38. Howard v. Perrin, 8 Ariz. 347, 349, 76 P. 460, 462 (1904); Maricopa County Mun.
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the owner's
when it reaches a natural water course, passes beyond
40
land,39 or is located in critical groundwater areas.

In most states that follow the prior appropriation system, water on
all types of land, whether federal, state, or private, is subject to prior
appropriation. Under the "mixed" scheme adopted by California 4 '

and Arizona, 42 however, riparian rights are recognized on private

the prior appropriation rules determine water rights on publands, but
43
land.
lic

Federal Water Rights Law
Federal water law differs in character and purpose from state
water law. State water laws regulate the use of water and define the

rights of water consumers and producers. 44 No federal common law,
however, governs water rights. These rights are governed by state law
except when superseded by the United States Constitution or federal
statute.45 Federal water law recognizes state water laws, authorizes

federal projects that include the use of water systems, and appropriates
Water Conservation Dist. No. 1 v. Southwest Cotton Co., 39 Ariz. 65, 4 P.2d 369 (1931)
(interpreting ARiz. CONST. art. XVII); N.M. STAT. ANN. § 72-5-27 (1978).
39. See, e.g., Stevens v. Oakdale Irrig. Dist., 13 Cal. 2d 343, 90 P.2d 58 (1939); N.M.
STAT. ANN. § 72-5-27 (1978). See generally 3 H. FARNHAM, THE LAW OF WATERS AND
WATER RIGHTS § 692 (1904).
40. See Amiz. REv. STAT. ANN. §§ 45-592 to -599 (West Supp. 1980-1981); Wyo. STAT.
§ 41-3-912 (1977). Other limitations on the reach of the appropriation system concern domestic wells and deep aquifers. See N.M. STAT. ANN. § 72-12-1 (1978).
41. See CAL. CONST. art. XVI, § 3; see also Goldberg, Interposition-WildWest Water
Style, 17 STAN. L. REv. 1, 11 (1964) [hereinafter cited as Goldberg]. Compare Lux v. Haggin, 69 Cal. 255, l0 P. 674 (1886) with Modoc Land & Live Stock Co. v. Booth, 102 Cal. 151,
36 P. 431 (1894).
42. In Arizona, groundwater is presumed non-tributary and is the property of the overlying owner. Olpin & Tarlock, Water That Is Not Water, 13 LAND & WATER L. REv. 391,
433 (1978) [hereinafter cited as Not Water].
43. Cory v. Smith, 206 Cal. 508, 274 P. 969 (1929); Cave v. Tyler, 133 Cal. 566, 65 P.
1089 (1901); Lux v. Haggin, 69 Cal. 255, 10 P. 674 (1886). The reason for the distinction lies
in the earliest justifications for the appropriation system. On federal land, all settlers were
considered trespassers and had no legally recognized rights, except as against those settlers
who came later. Silver Lake Power & Irrig. Co. v. City of Los Angeles, 176 Cal. 96, 167 P.
697 (1971); McGowen, supra note 25, at 10. As nonlandowners, they could have no riparian
rights. This law has changed, so that only those riparian rights that have been perfected by
appropriation are recognized. CAL. CONST. art. XIV, § 3; Peabody v. City of Vallejo, 2 Cal.
2d 351, 368, 40 P.2d 486, 492 (1935). See generally Trelease, Coordinationof Riparianand
Appropriative Rights to the Use of Water, 33 TEx. L. REV. 24 (1954).
44. See RELATIONS, supra note 13, at 56.
45. See Kleppe v. New Mexico, 426 U.S. 529 (1976); Erie R.R. v. Tompkins, 304 U.S.
64 (1938); Colorado v. Toll, 268 U.S. 228 (1925) (absent congressional action or state cession
of its legislative power, federal official lacks power to regulate contrary to state law); Kansas
v. Colorado, 206 U.S. 46, 89 (1907); Camfield v. United States, 167 U.S. 518, 525-526 (1897);
see also AMERICAN FEDERALISM, supra note 6, at 44.
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water for use on federal lands. 46 Although federal water laws have recognized the western water law system of appropriation, 47 the federal

government frequently undertakes projects and programs that use
water in a manner inconsistent with state law.
The first major United States Supreme Court case to hold that the
federal government has the power to appropriate water without regard
to the laws of the state or territory where the water exists was Winters v.
United States.48 In Winters, the Court held that the United States
could lawfully enjoin the construction of a dam on a river that flowed

through the Fort Belknap Indian Reservation in Montana. Approving
the doctrine of prior appropriation and the general power of the states
to regulate water, the Court ruled that in reserving land for the Indians,
the United4 9 States also reserved enough water to irrigate the
reservation.

This "reservation doctrine" was considered limited to Indian reservations until FederalPowerCommission v. Oregon.5o In that case, the
Supreme Court upheld, based on the property clause, 5 1 the issuance of
a license for a power project using water on lands reserved to the
United States for power purposes.5 2 The Court noted that, while water

law, water rights on
rights on public
53 lands might be governed by state
54
"reservations"

of the United States were not. Thus, the "reservation
doctrine" may be interpreted to mean that if the federal government
reserves a portion of the public domain for a federal purpose which
will ultimately require water, and if at the same time the government

46. RELATIONS, supra note 13, at 56.
47. Federal Power Act, ch. 285, § 27, 41 Stat. 1063 (1920), 16 U.S.C. § 821 (1976); Reclamation Act of 1902, ch. 1093, § 8, 32 Stat. 390, 43 U.S.C. § 383 (1976); Rivers and Harbors
Appropriation Act of 1899, ch. 425, §§ 2-20, 30 Stat. 1149 (codified in scattered sections of 33
U.S.C.); Desert Land Act of 1877, ch. 107, 19 Stat. 377 (current version at 43 U.S.C. §§ 321,
323 (1976)).
48. 207 U.S. 564 (1908).
49. Id. at 576. The rights were reserved as of the time of the creation of the Indian
reservations. See Arizona v. California, 373 U.S. 546, 600 (1963).
50. 349 U.S. 435 (1955).
51. 349 U.S. at 441-46. "The Congress shall have Power to dispose of and make all
needful Rules and Regulations respecting the Territory or other Property belonging to the
United States .. " U.S. CONST. art IV, § 3. For a discussion of congressional power over
nonfederal lands under the property clause, see Gaetke, Congressional Discretion Under the
Property Clause, 33

HASTINGS

L.J. 381 (1981).

52. 349 U.S. at 438-39.
53. "'[R]eservations' means national forests, tribal lands embraced within Indian reservations, military reservations, and other lands and interests in lands owned by the United
States, and withdrawn, reserved, or withheld from private appropriation and disposal under
the public land laws; also lands and interests in lands acquired and held for any public
purposes; but shall not include national monuments or national parks .... "16 U.S.C.
§ 796(2) (1976).
54. 349 U.S. at 445.
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intends to reserve unappropriated water for that purpose, then sufficient water to fulfill that purpose is reserved
55 to the federal govern-

ment from appropriation by private users.
The reservation doctrine thus allows the federal government to control
water on lands reserved by it for federal purposes, 56 and may lead to
federal use of reserved waters without state control and in a manner
inconsistent with state plans and needs. Moreover, the ability of the
federal government to control water on reserved public lands may lead

to federal allocation of water previously reserved to private individuals
and federal destruction
of state-created private water rights without
57

compensation.
The Supreme Court also has relied on the commerce clause, 58 the
55. RELATIONS, supra note 13, at 109. The reservation doctrine applies to more than
surface water. State ex rel. Bliss v. Dority, 55 N.M. 12, 225 P.2d 1007 (1950), appeal dismissed, 341 U.S. 924 (1951) (artesian waters are subject to New Mexico water law and are
therefore also subject to the Desert Land Act); see also Cappaert v. United States, 426 U.S.
128 (1976); Nevada ex rel. Shamberger v. United States, 165 F. Supp. 600 (D. Nev. 1958).
56. See generally RELATIONS, supra note 13, at 197-234.
57. Id. at 104; see also Arizona v. California, 373 U.S. 546 (1963) (federal administrative control of water allocation); Federal Power Comm'n v. Oregon, 349 U.S. 435 (1955)
(license to build dam granted despite policies of Oregon Fish and Game Commission); Silver Lake Power & Irrig. Co. v. City of Los Angeles, 176 Cal. 96, 167 P. 697 (1917) (municipal corporation's congressionally granted right of appropriation supersedes inchoate vested
right of former appropriators); cf. United States v. Gerlach Live Stock Co., 339 U.S. 725
(1950) (Congress did not intend to exercise navigation power in constructing Central Valley
Project).
58. "The Congress shall have Power... To regulate Commerce... among the several States ... ." U.S. CoNsT. art. 1, § 8, cl. 3. Seegeneraly United States v. Darby, 312
U.S. 100 (1941). The commerce clause has been held to create a "navigable servitude" on all
navigable waterways in the United States, United States v. Rands, 389 U.S. 121 (1967);
Union Bridge Co. v. United States, 204 U.S. 364 (1907), and on once navigable waterways in
the United States, Federal Power Comm'n v. Oregon, 349 U.S. 435 (1955); United States v.
Appalachian Electric Power Co., 311 U.S. 377, 408-10 (1940); Arizona v. California, 238
U.S. 423 (1931). Thus, the United States, or its licensees, Federal Power Comm'n v. Oregon,
349 U.S. 435 (1955); First Iowa Hydro-Electric Coop. v. Federal Power Comm'n, 328 U.S.
152 (1946); United States v. Applachian Electric Power Co., 311 U.S. 377 (1940); United
States v. Rio Grande Dam & Irrig. Co., 174 U.S. 690 (1899), may appropriate and use the
water on any navigable waterway without adequate compensation to those whose rights are
affected. United States v. Rands, 389 U.S. 121 (1967); City of Fresno v. California, 372 U.S.
627 (1963); United States v. Appalachian Electric Power Co., 311 U.S. 377 (1940); see RELATIONS, supra note 13, at 175-96; Morreale, FederalPower in Western Waters: The Navigation
Power and the Rule ofNo Compensation, 3 NAT. REsouRcEs J. 1 (1963); V/. Henry Ford &
Son v. Little Falls Fibre Co., 280 U.S. 369 (1930) (power dam licensee to compensate owner
of upstream dam for destruction of that dam because of statute). The "reservation doctrine"
and the "navigation servitude" are creations of the Supreme Court. See Note, Colorado
River Water ConservationDistrict v. UnitedStates: An lncreasedRoleorState Courts in the
Adjudication ofFederalReserved Water Rights, 1977 UTAH L. REV. 315, 317 n.20. 'The
states are best able to protect themselves and to induce federal self-restraint when the
problems confronting them are handled through regular political channels and are least able
to do so when the problems are not, constitutional guarantees notwithstanding. Thus the
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supremacy clause,59 and the general welfare clause 60 of the Constitution to uphold federal regulations of water that disregard state water

law. 6' One commentator has noted that these three constitutional pro-

visions are so blended that, based on these provisions, the federal government could
develop natural resources without regard to the desires
62
of the states.
The federal government's disregard of state water laws and policies is evidenced by the token compliance of many federal agencies
with state water licensing requirements. 63 Thus, many state water departments may be unable to make an accurate appraisal of the state's
federal institution that has done most to limit the states' powers is the United States
Supreme Court, which, because of the American commitment to an independent judiciary,
benefits extraordinarily from its position as the final arbiter of the Constitution." AMERICAN
FEDERALISM, supra note 6, at 155-56. Congressional attempts to overturn the reservation
and navigable servitude doctrines have been numerous, but have failed. RELATIONS, supra
note 13, at 130-31. "[I]t
should be very plain, both logically and from the broad holdings of
FirstIowa, Ivanhoe, Pelton and many other cases, that the United States Supreme Court will
brook no interference by the states with federal water functions. If Congress were to abjure
the reservation doctrine in the strongest possible language the federal powers would remain
unchanged." Id. at 144. See generally Goldberg, supra note 41; Meyers, The Colorado
River, 19 STAN. L. REV. 1 (1966).
59. "This Constitution, and the Laws of the United States which shall be made in Pursuance thereof, and all Treaties made, or which shall be made, under the Authority of the
United States, shall be the supreme Law of the Land .. "U.S. CONST. art. VI, cl. 2. See
Public Utilities Comm'n of California v. United States, 355 U.S. 534, 544 (1958) (citing
Arizona v. California, 283 U.S. 423, 451 (1930)); State of Nevada ex rel. Shamberger v.
United States, 165 F. Supp. 600, 605 (D. Nev. 1958). See generally McCulloch v. Maryland,
17 U.S. (4 Wheat.) 316 (1819); RELATIONS, supra note 13, at xi, 139.
60. "The Congress shall have Power To lay and collect Taxes, Duties, Imposts, and
Excises, to pay the Debts and provide for the common Defense and general Welfare of the
United States ...."U.S. CONST. art. I, § 8, cl. 1. The grant of power to Congress under
the general welfare clause is expansive. The Supreme Court has held that under the general
welfare clause, Congress may "appropriate for the general welfare, limited only by the requirement that it shall be exercised for the common benefit as distinguished from some mere
local purpose. . . . Thus the power of Congress to promote the general welfare through
large-scale projects for reclamation, irrigation, or other internal improvement, is now as
clear and ample as its power to accomplish the same results indirectly through resort to
strained interpretation of the power over navigation." United States v. Gerlach Live Stock
Co., 339 U.S. 725, 738 (1950).
In Arizona v. California, 373 U.S. 546 (1963), the court relied on the general welfare
clause to hold that the Secretary of the Interior may distribute water in areas and times of
scarcity according to that department's own standards of efficiency or preference. Id. at 59294.
61. Eg., Oklahoma ex rel. Phillips v. Guy F. Atkinson Co., 313 U.S. 508 (1941) (dam
for flood control built despite displacing population and destroying oil industry and state tax
base).
62. Goldberg, supra note 41, at 35.
63. RELATIONS, supra note 13, at 86-87; see Nevada ex rel. Shamberger v. United
States, 165 F. Supp. 600 (D. Nev. 1958). This problem exists despite federal statutes stating
concern for state water laws. See, e.g., 16 U.S.C. §§ 17j-2(g), 481, 590z-l(b) (1976).
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available water resources. 4 Although many states need all the water
within their boundaries, the federal government has constitutional authority to determine the production and use of water on public lands
can control the water in ways inconsistent with a state's
and thus
65
need.

Conflicts Between Federal and State Laws Affecting
Geothermal Development
Conflicts between the state and federal governments concerning
the use of water at a geothermal resource arise from conflicts between
state and federal water laws. The conflicts affect geothermal development in two ways.
First, most of the lands reserved to the federal government are
found in the western states, which contain the vast majority of geothermal power sites.6 6 An executive order issued by President Hoover in
1930 withdrew from sale and reserved for public use all public lands
containing a hot spring. 67 Hot springs are sometimes associated with
geysers or other steam-dominated systems and are a potential source of
significant geothermal energy. Today steam-dominated systems 6pro8
vide energy for the largest geothermal power plants in the world.
Thus, many geothermal sites are located on reserved federal land.
Under the reservation doctrine, water on reserved federal lands may be
reserved for any purpose that may have been contemplated when the
reservation was made.6 9 Therefore, the federal government may ap64. See note 31 & accompanying text supra.
65. RELATIONS, supra note 13, at 88-90. Some states attempt to allocate among each
other scarce water resources. See Tax. NAT. RES. CODE ANN. tit. 5, § 142.005 (Vernon
Supp. 1980). The federal water rights doctrine and the potential ofjeopardy to water rights
has adversely affected investment in water-based projects by private users, local governmental agencies, and even federal agencies. RELATIONS, supra note 13, at 120-30.
66. See note 7 & accompanying text supra.
67. Exec. Order No. 5389 (July 7, 1930). The order was issued under the authority of
the Pickett Act, ch. 421, 36 Stat. 847 (1910) (repealed 1976). A further withdrawal of public
lands that are valuable for geothermal steam was made by the Secretary of the Interior in
1967. 32 Fed. Reg. 2588 (1967); id. at 4506-08. The power of the executive branch to withdraw lands from public acquisition was recognized in United States v. Midwest Oil Co., 236
U.S. 459 (1915). See generally PUBLIC LAND LAW REVIEW COMMISSION, STUDY OF WITHDRAWALS AND RESERVATIONS OF PUBLIC DOMAIN LANDS 176-87 (1969).
68. See note 8 supra.
69. See generally PUBLIC LAND LAW REVIEW COMMISSION, STUDY OF THE DEVELOPMENT, MANAGEMENT, AND USE OF WATER RESOURCES ON THE PUBLIC LANDS 246-51
(1969) (purpose and effect of Hoover's reservation). The older Supreme Court cases granted
extensive power to the federal legislature under the guise of the reservation doctrine, e.g.,
Arizona v. California, 373 U.S. 546, 586-87, 597-98 (1963) (water law), and the preemption
doctrine, eg., Perez v. Campbell, 402 U.S. 637 (1971) (bankruptcy law); Nash v. Florida
Indus. Comm'n, 389 U.S. 235 (1967) labor law); Sears, Roebuck and Co. v. Stiffel Co., 376
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propriate water on geothermal sites located on reserved lands. 70 As ge-

othermal resources may use regular ground and surface water in large
amounts for reinjection and cooling at the geothermal site,7 ' they may
consume water that would be better used elsewhere to satisfy various
state needs.
A second state-federal conflict may arise if a geothermal site produces a surplus of water. A geothermal resource ordinarily contains

water, so some geothermal power sites could potentially provide a sig-

nificant water source. 72 Traditionally, a landowner owned the water or
stream beneath the surface of his or her land.7 3 As landowner, the fed74
eral government is exempt from state water-use permit requirements.
U.S. 225 (1964) (patent law); Free v. Bland, 369 U.S. 663 (1962) (inheritance laws); Pennsylvania v. Nelson, 350 U.S. 497 (1956) (sedition law); Oklahoma ex rel. Phillips v. Guy F.
Atkinson Co., 313 U.S. 508 (1941) (flood controls); Hines v. Davidowitz, 312 U.S. 52 (1941)
(foreign affairs). More recent Supreme Court rulings have granted greater power to the
states. E.g., California v. United States, 438 U.S. 645 (1978) (state had power to impose
conditions on federal appropriation permit); Colorado River Water Conservation Dist. v.
United States, 424 U.S. 800 (1976) (district court's dismissal, in deference to state action, of
suit brought by United States for declaration of water rights was "wise judicial administration"). See generally Note, The Preemption Doctrine: Shifting Perspectives on Federalismand
the Burger Court, 75 COLUM. L. REv. 623 (1975).
70. See Not Water, supra note 42, at 418. Municipal governments may not require
federal lessees to comply with a zoning ordinance if the ordinance impermissibly conflicts
with congressional regulation of the lessee's activities on government land. Ventura County
v. Gulf Oil Corp., 601 F.2d 1080 (9th Cir. 1979), aff'dmem., 445 U.S. 947 (1980) (open space
zoning inapplicable despite broad "savings clause" of Mineral Lands Leasing Act, 30 U.S.C.
§§ 187, 189); cf. Texas Oil & Gas Corp. v. Phillips Petroleum Co., 277 F. Supp. 366, 371
(W.D. Okla. 1967), af'd, 406 F.2d 1303, 1306 (10th Cir. 1969) (forced pooling and wellspacing of federal mineral lessee operation).
A determination of when the federal right to water for use in geothermal resources
arose is beyond the scope of this Note. Some commentators believe the federal right dates
from 1930. Kitchen, supra note 7, at 43 n.104 (Department of Interior Memorandum); cf.
Vranesh & Musick, Geothermal Resources.: Water and Other Conflicts Encountered by the
Developer-An Alternative Energy Source Which is "GatheringSteam," 13 LAND & WATER
L. REV. 109, 134-135 (1977) [hereinafter cited as Vranesh]. Some believe the federal right
dates from 1967, because of distinctions between purposes of a reservation and uses of water
allowed by a reservation. Not Water, supra note 42, at 413-14. See generally Mimbres Valley Irrig. Co. v. Salopek, 90 N.M. 410, 564 P.2d 615 (1977).
71. See notes 8, 11 & accompanying text supra.
72. However, it may be difficult to make this water potable, because of the brine chemistry problem. See note 4 supra.
73. See notes 17-18, 33-40 & accompanying text supra.
74. City of Fresno v. California, 372 U.S. 627, 629-30 (1963); First Iowa Hydro-Electric
Coop. v. Federal Power Comm'n, 328 U.S. 152, 163-64, 170, 182 (1946); Nevada ex rel.
Shamberger v. United States, 165 F. Supp. 600 (D. Nev. 1958). See generall Goldberg,
supra note 41, at 13-16. The federal government has sovereign, rather than proprietary,
rights to water on its land. See generally Kleppe v. New Mexico, 426 U.S. 529, 538-40
(1975); United States v. Midwest Oil Co., 236 U.S. 459 (1915); Light v. United States, 220
U.S. 523 (1911). For a discussion of the difference between sovereign and proprietary rights,
see RELATIONS, supra note 13, at 8-9.
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The Geothermal Steam Act of 1970, 75 allowing federal geothermal
leases, exemplifies this conflict. If federal geothermal leases are exempt
from state water laws under the reservation doctrine, then any by-

product water from a geothermal resource on federal land would be
exempt and could be used in a manner inconsistent with state needs.

76
The Act provides that it neither claims nor denies this exemption.

Section 9 of the Act may limit any exemption from state water

laws. Section 9 provides in part:
If the production, use, or conversion of geothermal steam is susceptible of producing a valuable byproduct or byproducts, including
commerciali demineralized water for beneficial uses in accordance
with applicableState water laws, the Secretary shall require substan-

tial beneficial production or use thereof unless, in individual circumstances he modifies or waives this requirement in the interest of
conservation
of natural resources or for other reasons satisfactory to
77

him.

The legislative history of the Act shows that Congress intended section

feasible and to
9 to apply to water distillation whenever economically
78
apply to a broad range of geothermal resources.
State water boards direct the beneficial use of water. 79 When a
water source is part of a federal geothermal lease, section 9 substitutes
the decision of the Secretary of the Interior for decisions of the state

water board. The Secretary, however, must make such a decision in
accordance with state water laws. It is unclear to what extent this requirement forces the Secretary to consider state policies. A state might
disallow development of a water resource, including geothermal re75. Pub. L. No. 91-581, 84 Stat. 1566 (1970) (codified at 30 U.S.C. §§ 1001-25 (1976)).
76. "Nothing in this chapter shall constitute an express or implied claim or denial on
the part of the Federal Government as to its exemption from State water laws." 30 U.S.C.
§ 1021 (1976). Cf. Energy Security Act, Pub. L. No. 96-294, § 104(e), 94 Stat. 619 (1980) (to
be codified at 50 U.S.C. app. §§ 2095(j), 2096(k)) (water rights and emergency synthetic fuel
production). A specific statutory exemption from state water laws avoids the federal deference to state laws in implied exemption situations. See, e.g., California v. United States, 438
U.S. 645 (1978).
77. 30 U.S.C. § 1008 (1976) (emphasis added).
78. Commercially demineralized water was not specified as a valuable byproduct in the
original Senate Bill. S. 368, 91st Cong., 2d Sess., 116 CONG. REC. 32,175 (1970). The specific inclusion of commercially demineralized water was made by the House Committee on
Interior and Insular Affairs. Representative Hosmer, a member of the House Committee,
was a prime proponent of the Act. See 116 CONG. REc. 34,857 (1970) (remarks of Rep.
Saylor). A Californian, Representative Hosmer was interested in the distillation of water
from geothermal brine. Id. at 40,757 (remarks of Rep. Hosmer). Representative Hosmer
suggested that water distillation would be economically feasible in many instances and that
water could be distilled whether the geothermal resource had a naturally replenishable
water supply or not. Id. Senator Bible noted that geothermal resources that were not naturally replenished could be artificially reinjected with water from external sources in a way
that would improve and increase usable water in nearby water sources. Id. at 40,000.
79. See notes 31-32 & accompanying text su.pra.
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sources that contain water, because the proposed withdrawal of the resource's water would "impair existing water rights from the source." 8 0

In addition, a state might place limiting conditions on an appropriation

permit. 81 Similar problems have arisen under the Mineral Leasing Act
of 1920,82 on which the Geothermal Steam Act was patterned. Decisions under the Mineral Leasing Act suggest that the Secretary of the
83
Interior probably need not act in accordance with these state policies.
80. N.M. STAT. ANN. § 72-12-3(E) (1978); see also State ex rel. Tappan v. Smith, 92
Idaho 451, 444 P.2d 412 (1968) (permit denied because of dangerous depletion of underground water supply in area of wells). See generally Bagley, Water Rightsand PublicPolicies
Relating to Ground Water "Mining" in the Southwestern States, 4 J.L. & EcON. 144, 166-69
(1961) [hereinafter cited as Bagley] (general state policy of preventing groundwater withdrawals in excess of "safe yield").
81.

See 5 WATERS AND WATER RIGHTS § 442.2 (R. Clark ed. 1972).

82. 30 U.S.C. §§ 181-263 (1976 & Supp. III 1979); see H.R. REP. No. 91-1544, 91st
Cong., 2d Sess. (1970), reprintedin 1970 U.S. CODE CONG. & AD. NEWS 5113, 5116. Section
30 of the Act provides in part that none of the required mineral lease provisions "shall be in
conflict with the laws of the State in which the leased property is situated." 30 U.S.C. § 187
(1976).
83. The Mineral Leasing Act recognized the validity of some exercises of state police
powers. Section 32 of the Act provides in part: "Nothing in this chapter shall be construed
or held to affect the rights of the States or other local authority to exercise any rights which
they may have ...." 30 U.S.C. § 189 (1976).
Cases under the Mineral Leasing Act have allowed state regulation of conservation,
e.g., Texas Oil and Gas Corp. v. Phillips Petroleum Co., 277 F. Supp. 366 (W.D. Okla. 1967)
(state-imposed well-spacing and pooling of mineral interests, when approved by Secretary of
the Interior, applicable to oil and gas lessees on federal land), af'dper curiam, 406 F.2d 1303
(10th Cir.), cert. denied, 396 U.S. 829 (1969), and property matters, e.g., Wallis v. Pan American Petroleum Corp., 384 U.S. 63 (1968) (Louisiana regulation of assignment of interests in
federally granted mineral leases are not significant threat to any identifiable federal policy or
interest), if such regulation does not conflict with federal policy. If the exercise of state
police power impermissibly conflicts with the achievement of congresionally approved federal goals, however, the state's attempted regulation of federal land use is invalid. County of
Ventura v. Gulf Oil Corp., 601 F.2d 1080 (9th Cir. 1979), affd mem., 445 U.S. 947 (1980)
(land use controls that forbid oil exploration without permit impermissibly conflict with
federally approved use).
Similarly, if a state-federal conflict arose with respect to geothermal development, a
court might allow the state to regulate the geothermal resource absent a conflict with federal
policy, but invalidate any state regulation that conflicts with federal policy. The Geothermal
Steam Act of 1970 was enacted "to encourage private enterprise to invest in and develop"
geothermal resources. H.R. REP. No. 91-1544, 91st Cong., 2d Sess. (1970), reprintedin 1970
U.S. CODE CONG. & AD. NEws 5113, 5116. A state law that would disallow development of
the resource because of adverse effects on existing water rights would directly conflict with
the federal policy. In such a case, the state law must yield. The Secretary of the Interior
would not be required to act in accordance with this state law. A state law that requires
purification of water from a geothermal resource would pose a different problem. The legislative history of the Geothermal Steam Act of 1970 indicates a concern with developers'
ability to operate a geothermal power site at a profit. 116 CONG. REC. 40,757 (remarks of
Rep. Hosmer). A state law that requires purification when it could be done profitably would
not impermissibly conflict with the congressionally approved development of geothermal
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States will not be able to regulate production of water from federal

geothermal power sites.

Classification of Geothermal Resources
Conflicts between the state and federal regulation of water at a
geothermal site may arise from the different schemes by which geother-

mal resources are classified.84 If the water produced at a geothermal
resource is classified as a mineral, then this byproduct water will be
subject to the mineral laws regulating the geothermal resource. Miner85
als can be owned in fee, without any beneficial use limitations. If,
however, the byproduct water is treated as water, and not as a mineral,
it cannot be owned in fee because property rights in water, under both

riparian and appropriation systems, are subject to beneficial use limitations.8 6 If the byproduct water is classified as a mineral, it may be used
for whatever purposes the owner of 87the geothermal resource chooses,
without regard to state water policy.
The Ninth Circuit considered the classification of geothermal resources in UnitedStates v. Union Oil Company,a8 and ruled that geo-

thermal resources should be classified as a mineral for federal land law
resources on federal land. The Secretary of the Interior could adopt regulations not in conflict with such a law.
84. The earliest attempt by a court to classify geothermal resources occurred in a tax
case, Reich v. Commissioner, 52 T.C. 700 (1969), afl'd, 454 F.2d 1157 (9th Cir. 1972). The
Tax Court and the Ninth Circuit both held that the natural steam produced at a geothermal
power site was a gas that qualified for the percentage depletion allowance under § 613 of the
Internal Revenue Code, 454 F.2d at 1158-59; 52 T.C. at 708-15. The Tax Court ruled that
the geothermal steam at The Geysers is an exhaustible resource, because it is locked within a
closed reservoir and has no significant water influx. 52 T.C. at 708. The court emphasized
that the geothermal wells at The Geysers had experienced a loss of pressure. Id. at 707.
The Energy Tax Act of 1978 provided for percentage depletion of geothermal deposits
for tax years ending after Sept. 31, 1978. Pub. L. No. 45-618, § 403, 92 Stat. 3203, I.R.C.
§ 613(e). A specific statutory provision for geothermal resource depletion is helpful because
the Reich holding that The Geysers geothermal resource was depletable might not apply to
wet rock systems. See Stephens, The FederalRole in GeothermalResource Development, 13
LAND & WATER L. REv. 187, 195 (1977). Water is specifically excluded from the list of
depletable mineral deposits. I.R.C. § 613(b)(7)(A). For a complete discussion of pre-1978
geothermal tax incentives, see Maxfield, Income Taxation ofGeothermalResources,13 LAND
& WATER L. REV. 217 (1977).
85. See Keville v. Hollister Co., 29 Cal. App. 3d 203, 105 Cal. Rptr. 238 (1972); Elliffv.
Texon Drilling Co., 146 Tex. 575, 210 S.W.2d 558 (1948); CAL. CIV. CODE § 829 (West
1978); H. WILLIAMS & C. MEYERS, 1 OIL AND GAS LAW §§ 201, 204.4 (1980) [hereinafter
cited as WILLIAMS & MEYERS].

86. See notes 12-43 & accompanying text supra.
87. Case law indicates that Congress may impose conditions and terms on transferred
public domain property. United States v. City and County of San Francisco, 310 U.S. 16
(1940); Utah Power & Light Co. v. United States, 243 U.S. 389 (1917); Light v. United
States, 220 U.S. 523 (1911).
88. 549 F.2d 1271 (9th Cir.), cert. denied, 434 U.S. 930 (1977).
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purposes. 89 The Court held that a mineral reservation in patents issued
under the Stock-Raising Homestead Act of 191690 reserved to the
United States the geothermal resources underlying the patented land,
and overturned the district court ruling that geothermal steam is water
and not a mineral. 91
In reversing the district court, the Ninth Circuit determined that
Congress' intent in passing the Stock-Raising Homestead Act was to

reserve mineral fuel resources, and that Congress' purpose would be
furthered by including geothermal resources in the reservation of min-

eral rights, although Congress was not aware of geothermal power

when it passed the Act. 92 The Ninth Circuit noted in Union Oil that

"[a]ll of the elements of a geothermal system-magma, porous rock
strata, even water itself-may be classified as 'minerals.' ,,93 The Geo-

thermal Steam Act of 1970, which allows leasing of geothermal resources on federal land, includes byproduct water as part of the
geothermal resources to which the Act applies. 94 The Act, however,
89. Id. at 1279.
90. Act of Dec. 29, 1916, ch. 9, 39 Stat. 862 (repealed 1976).
91. United States v. Union Oil Co., 369 F. Supp. 1289 (N.D. Cal. 1973), rev'd, 549 F.2d
1271 (9th Cir.), cert. denied, 434 U.S. 930 (1977). In finding that geothermal steam is water,
the district court emphasized letters by officials of the Department of the Interior that stated
that, "[g]eothermal steam is essentially just subterranean water heated to a high temperature." Id. at 1300-01, Appendix A. The district court stated that, although water may be
termed a mineral by the mining industry or a dictionary, id. at 1297-98, it has never been
considered a mineral for federal land law purposes. Id. at 1298-99.
92. 549 F.2d at 1273-74. The court refused to consider the Department of the Interior's
interpretation of the Stock-Raising Homestead Act because it did not "reflect an agency
view contemporaneous with the passage of the Act." Id. at 1280 n. 19. During negotiations
in the case, the United States refused an offer by the developing companies to extract minerals and give them to the United States. Interview with Joseph Munster, Jr., Professor Emeritus, Hastings College of the Law, Counsel to landowners in Union Oil (March 13, 1981).
Union Oil was the first case to test the federal title to geothermal resources on patented
federal lands that contained a mineral reservation. It was brought by the United States
pursuant to § 21(b) of the Geothermal Steam Act of 1970, 30 U.S.C. § 1020(b) (1976). Questions regarding title to federal land have always been determined according to federal law.
E.g., Wilcox v. Jackson, 38 U.S. (13 Pet.) 498, 517 (1839). The finding in Union Oil of a
reservation of rights to geothermal resources as a mineral for federal land law purposes
generated similar results in later state court actions dealing with state mineral reservations.
See Pariani v. State, 105, Cal. App. 3d 923, 164 Cal. Rptr. 683 (1980) (state land grant);
Geothermal Kinetics, Inc. v. Union Oil Co., 75 Cal. App. 3d 56, 141 Cal. Rptr. 879 (1977)
(private grant).
93. 549 F.2d at 1273-74 (footnote omitted).
94. 30 U.S.C. § 1001 (1976) provides in part: "(c) 'geothermal steam and associated
geothermal resources' means (i) all products of geothermal processes, embracing indigenous
steam, hot water and hot brines; (ii) steam and other gases, hot water and hot brines resulting from water, gas, or other fluids artifically introduced into geothermal formations;
(iii) heat or other associated energy found in geothermal formations; and (iv) any byproduct derived from them; (d) 'byproduct' means any mineral or minerals (exclusive of oil,
hydrocarbon gas, and helium) which are found in solution or in association with geothermal
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does not expressly classify this byproduct water as a mineral.

Cases have classified geothermal resources as minerals, 95 as
water, 96 and as gases. 97 Various state schemes for classifying 98 geothermal resouces and by-product water have categorized geothermal resources as minerals, 99 as resources subject to water laws,' 00 and as sui

generis.'° ' Some states use the federal definition, 0 2 thus including byproduct water as an element of a geothermal resource,

03

but other

steam and which have a value of less than 75 per centum of the value of the geothermal
steam or are not, because of quantity, quality, or technical difficulties in extraction and production, of sufficient value to warrant extraction and production by themselves. . . ." Cf.
id. § 1008 (commercially demineralized water), discussed in notes 75-83 & accompanying
text supra.
95. United States v. Union Oil Co., 549 F.2d 1271 (9th Cir.), cert. denied, 434 U.S. 930
(1977); Pariani v. State, 105 Cal. App. 3d 923, 164 Cal. Rptr. 683 (1980); Geothermal Kinetics, Inc. v. Union Oil Co., 75 Cal. App. 3d 56, 141 Cal. Rptr. 879 (1977).
96. United States v. Union Oil Co., 369 F. Supp. 1289 (N.D. Cal. 1973), rev'd, 549 F.2d
1271 (9th Cir.), cert. denied, 439 U.S. 930 (1977).
97. Reich v. Commissioner, 52 T.C. 700 (1969), affid, 454 F.2d 1157 (1972); f. Miller v.
United States, 41 A.F.T.R. 2d 78-324 (C.D. Cal. 1977) (intangible drilling costs deduction
disallowed).
98. See generally Olpin, supra note 5, at 824-74.
99. HAwAii REV. STAT. § 182-1(1) (1976); TEx. NAT. RES. CODE ANN. tit. 5,
§ 141.002(4) (Vernon Supp. 1980); see TEX. REv. Civ. STAT. ANN. art. 1435a, § 4(2) (Vernon
Supp. 1980).
100. Wyoming specifically subjects geothermal steam and hot water to the state's water
laws. Wyo. STAT. ANN. § 41-3-901(a)(ii) (1979); see id. §§ 41-3-903, -904. Idaho and Montana define geothermal resources to be "sui generis. . . closely related to and possibly affecting and affected by water resources in many instances." IDAHO CODE §§ 42-4002(c), 471602 (1977); MONT. CODE ANN. § 77-4-104 (1979). Montana subjects water required for
geothermal development on state land to the state's water laws. MONT. CODE ANN. § 77-4108 (1979). The Montana statute does not define what is included in water required for
development. This could mean water used as a transfer medium, or for reinjection or cooling purposes, see note I1 & accompanying text supra, and could include water brought in
from a source other than the geothermal reservoir and water present in the reservoir.
Nevada defines the geothermal resource as heat. NEv. REV. STAT. § 534A.010 (1979).
Water or steam "encountered during geothermal exploration" is subject to the state's water
laws. Id. § 534A.040. The Nevada statute does not say what is included in water or steam
"encountered during geothermal exploration." As water or steam is encountered in all geothermal anomalies except the hot dry rock type, see note 8 supra, it may be argued that the
Nevada statute subjects all of these geothermal anomalies to the state's water laws.
I01. IDAHO CODE §§ 42-4002(c), 47-1602 (1977); MONT. CODE ANN. § 77-4-104 (1979)
(for leasing purposes); WASH. REv. CODE ANN. §§ 79.76.030, .040 (Supp. 1980). The Idaho
scheme defines the geothermal resource to be "neither a mineral nor a water resource."
IDAHO CODE ANN. §§ 42-4002(c), 47-1602 (1977).
102. 30 U.S.C. §§ 1001(c), (d) (1976).
103. Alaska, Arizona, Colorado, Hawaii, Louisiana, Maryland, Oregon, and Texas generally follow the federal definition, including byproduct water as an element of the geothermal resource. ALASKA STAT. § 38.05.181(q)(6) (1978); ARiz. REv. STAT. ANN. § 27-651(6)
(West Supp. 1980-1981); COLO. REV. STAT. § 34-70-103 (Supp. 1980); HAwAII REv. STAT.
§ 182-1(9) (1976); HAWAII ADMrN. RULES § 13-183-3 (1981) (demineralized or desalted effluent water); LA. REv. STAT. ANN. § 30:681.2 (West Supp. 1981); MD. NAT. RES. CODE
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states specifically exclude byproduct water in definitions of geothermal
§ 522.005(7) (1979); TEX. NAT. RES. CODE
tit. 5, § 141.003(4) (Vernon 1978). Under the Louisiana, Maryland, and Texas
schemes, the lessee of the raw geothermal resource owns the water that is a byproduct of the
energy production, and the lessee's ownership of the water is not limited by the appropriation, permit, or beneficial use limitations of water law. See notes 72-76, 85-87 & accompanying text supra. However, such is not the case in Alaska, Arizona, Colorado, Hawaii, or
Oregon.
Alaska generally requires a beneficial use of commercially demineralized water.
ALASKA STAT. § 38.05.181(e)(2) (1978). The Commissioner of the Department of Natural
Resources, however, may waive the requirement. Id. The Alaska statute subjects geothermal leases to prior leases and claims or permits that cover the same land or minerals. Id.
The statute, however, does not mention prior claims to water.
Arizona subjects geothermal resource owners to water laws if outside groundwater is
used for the geothermal resource. ARIz. REV. STAT. ANN. § 27-667(B) (West Supp. 198081). The statute, however, does not clarify the status of outside groundwater used in reinjection after it has returned to the surface as byproduct water. Cf. 30 U.S.C. § 1001(c)(ii)
(1976) (includes artificially-introduced heat-transfer medium in definition of geothermal resources); MD. NAT. RES. CODE ANN. § 8-8A-01(e) (Supp. 1980) (same); OR. REV. STAT.
§ 522.005(7) (1979) (same). Otherwise, the geothermal resource is exempt from the state's
water laws unless the geothermal resource commingles with surface or groundwater, or impairs or damages groundwater. ARIz. REV. STAT. ANN. § 27-667(A) (West Supp. 1980-81).
Thus, geothermal reservoirs that are interconnected with other aquifers are subject to the
state's water laws. The statute leaves unresolved whether or not damage to surface water
will subject the geothermal resource to the state's water laws.
The Colorado Oil and Gas Conservation Commission will issue a permit for exploration or development of a geothermal resource if there will be no appropriation or consumptive use of groundwater or if the water to be appropriated is nontributary. CoLo. RULES OF
ANN. § 8-8A-01(e) (Supp. 1980); OR. REV. STAT.
ANN.

PRACTICE AND PROCEDURE FOR THE DEVELOPMENT AND PRODUCTION OF GEOTHERMAL
RESOURCES § G6209(d) (1975); see also CoLo. REV. STAT. § 37-90-137 (1973).

Geothermal wells in Hawaii may neither deplete nor waste usable groundwater resources. HAWAII ADMIN. RULES § 13-183-87(j)(1981). A geothermal developer who violates
this provision is subject to fines, HAWAII REV. STAT. § 178-7'(1976), id § 182-17 (Supp.
1981); id. § 13-183-4, is required to plug and abandon the violating well, HAWAII ADMIN.
RULES § 13-183-82(a)(198 1), and, if the developer is a state lessee, is liable to owners of a
damaged water development. HAWAII REV. STAT. § 182-3(Supp. 1981); HAWAII ADMIN.
RULES § 13-183-59(h)(198 1). Other sections of Hawaii's Rules on Leasing and Drilling of
Geothermal Resources impose liability only when operation of a geothermal well "unreasonably" degrades water resources, id. § 13-183-59(e), or does not "minimize" disturbance
of water and natural drainage. Id § 13-183-87(e)(1981). These regulations apply to geothermal resources in all areas of Hawaii, HAWAII ADMIN. RULES § 13-183-1(c), while normal groundwater use is regulated only in areas where groundwater is scarce or is threatened
with salt water intrusion or chloride contamination. HAWAII REV. STAT. §§ 177-3, -4, -5(5),
-19(1976).
Lower-temperature geothermal reservoirs are not governed by the Maryland and Oregon geothermal statutes and are subject to state water laws. MD. NAT. RES. CODE ANN. § 8-

8A-01(e) (Supp. 1980) (less than 1200 F.); OR. REV. STAT. § 522.025 (1979) (wells less than
2,000 feet deep with bottom hole temperature less than 2500 F.). Oregon further removes
from the coverage of its geothermal statute waters already appropriated as groundwater.
OR. REv. STAT. §§ 522.025, 537.515, 537.535 (1979). Oregon's definition of groundwater is
extensive, including any water underground, "whatever may be the geological formation or
structure in which such water stands, flows, percolates or otherwise moves." Id.
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resources. 104
A Suggested Classification of Geothermal Resources
The classification of the geothermal resource determines how the
water produced at a geothermal site is regulated. The geothermal resource may be classified separately from its byproduct water. If this
approach is taken, the classification of the resource as a mineral would
not disturb the traditional state regulation of the water. 0 5
Several commentators, however, have suggested that all elements
§ 537.515(3). Therefore, geothermal reservoirs that are interconnected with groundwater
aquifers that are subject to prior appropriation claims and permits are subject to Oregon
water laws.
104. Utah has recently enacted new geothermal laws. Utah Geothermal Resource Conservation Act, 1981 Utah Laws, ch. 188, UTAH CODE ANN. §§ 73-22-I to -10 (Supp. 1981).
For a discussion of prior Utah geothermal law, see Olpin, supra note 5, at 864-67. The new
Utah scheme defines geothermal resources to be heat and energy and specifically excludes
geothermal fluids from the definition. UTAH CODE ANN. § 73-22-3(5) (Supp. 1981). Furthermore, ownership of a geothermal resource is derived from an interest in land, and not
from appropriation. Id. § 73-22-4(1). This would appear to remove geothermal resources
from the coverage of state water laws. The new Utah scheme, however, protects and gives
priority to owners of prior rights to water other than geothermal fluids, id. § 73-22-8-(3); f.
id. § 73-22-6(l)(d)(v) (Division of Water Rights may make regulations that prevent "unreasonable disturbance or injury to... prior water rights"), and subjects geothermal fluids to
beneficial use limitations. Id. § 73-22-8(1). The Utah scheme attempts to prevent dissipation of reservoir pressure by reducing the number of wells drilled and by equitably allocating the geothermal resource produced. See Id. §§ 73-22-3(1), -3(11), -7, -8(3). See notes 12739 & accompanying text infra. Excessive production of geothermal resources is prevented
by the exclusion of geothermal resources from water allocation laws.
California and New Mexico include in their definitions of geothermal resource the byproducts brine and heat, but do not specifically classify the byproduct water as an element of
the geothermal resource. CAL. Pun. REs. CODE § 6903 (West 1977); N.M. STAT. ANN. § 715-2, -3 (1978). These schemes subject the geothermal resource to rules regarding waste and
use, similar to regulations regarding waste of oil and gas. CAL. PuB. RES. CODE. §§ 3714-76
(West 1972 & Supp. 1981); N.M. STAT. ANN. §§ 71-5-4, -5, -7, -15, -21 (1978). Once the
water has been obtained from the resource, however, the water's use and regulation are
unclear.
105. A California Department of Water Resources study has concluded that, absent further legislation by Congress, "state laws will govern the development of any naturally potable water that may be developed. State laws will also probably govern the uses to which
commercially demineralized water may be put." AN OVERVIEW, supra note 3, at 37. The
same study determined that production of usable water would proceed in accordance with
state water laws. .d; accord,C. STONE, GEOTHERMAL ENERGY AND THE LAW, I THE FEDERAL LANDS MANAGEMENT PROGRAM 255 (1975) (citing U.S. Dept. of Interior position);
Sato I, supra note 8, at 305-09; Sato II, supra note 4, at 495 n.362a. This is compatible with
the California definition of geothermal resources, which does not specifically include water
as part of the geothermal resource. CAL. Pun. REs. CODE § 6903 (West 1977). The result is
that the heat and marketable minerals in the geothermal brine are treated as minerals that
the developer owns in fee by right of capture. See note 85 & accompanying text supra and
notes 130-35 & accompanying text infra. However, the water processed from the brine
would be subject to state water laws.
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of geothermal resources, including byproduct water, be subject only to

mineral laws. 10 6 Commentators have advanced several arguments to
support this suggestion. The potable water associated with domestic,
agricultural, industrial, and recreational uses controlled by state water
laws is qualitatively and functionally different from geothermal byproduct water. 0 7 The byproduct water may be needed for reinjection
into the geothermal reservoir.10 8 Commentators maintain that if the
byproduct water can be purified, the decision to purify or to reinject the
water should be left to the developer.' 0 9 The development of geothermal resources could be impaired if geothermal developers fear that
state water boards may force them to purify the byproduct water for
consumption elsewhere.10
A further argument made by those who recommend mineral clas106. E.g., Olpin, supra note 5, at 881-87; Note, Including Geothermal Resources Within
the MineralEstate: The Needfor a Statutory Rule ofPresumption, 1978 BRIGHAM YOUNG L.
REV. 543 [hereinafter cited as Rule of Presumption].
107. Sato I, supra note 8, at 287-88; Rule ofPresumption,supra note 106, at 606, 614-15.
While the geothermal fluid is functionally different from ordinary water in most instances,
see note 4 supra, some geothermal systems produce water that is naturally potable. See
Kitchen, supra note 7, at 29-30, 34; Rule ofPresumption, supra note 106, at 602. Some states
have declared that there is no absolute title in byproduct water that is capable of being used
for domestic or irrigation purposes. E.g., CAL. PUB. REs. CODE § 3742.2 (West 1972).
In addition, many sites produce water that is not naturally potable but that can be
purified economically. When the federal definition of geothermal resources, see note 94
supra, was first formulated, only low enthalpy water-dominated geothermal systems for use
in space heating-Klamath Falls, Oregon-and steam-dominated geothermal systems for
indirect use in generating electricity-The Big Geysers, California-were in operation. This
is still true. In the Klamath Falls system, no economical extraction of minerals can be made
and there is no excess water. In The Big Geysers system, no minerals are extracted from
geothermal brine because of technological and economic problems and because water must
be reinjected to avoid seismicity and pollution problems. It has been estimated that in the
liquid and steam-dominated systems that will be operating in the desert area near the Nevada, Arizona, and California borders only 20-40% of the brine need be reinjected. See
Bjorge, supra note 2, at 2; Cole Interview, supra note 8; San Francisco Chronicle, March 25,
1981, at 6, col. 1.
If, however, the byproduct brine must be reinjected to prevent surface pollution, seismicity, or land subsidence, see Kitchen, supra note 7, at 33; Vranesh, supra note 70, at 117,
then state water boards should allow the developer to retain the water for reinjection into the
geothermal system. See Vranesh, supra note 70, at 117-18. For example, if reinjection of the
water is necessary to restore lost reservoir pressure, reinjection may qualify as a beneficial
use of the water, thereby entitling the developer to use the water. See UTAH CODE ANN.
§ 73-22-8(1) (Supp. 1981). See generally Tarlock & Waller, An Environmental Overview of
GeothermalResource Development, 13 LAND & WATER L. REv. 289, 320 (1977) [hereinafter
cited as Tarlock & Waller]; Vranesh, supra note 70, at 122. If, however, the water can be
used for domestic, agricultural, industrial, or recreational purposes, and is not needed for
reinjection, then the state water boards should decide how the water is to be used.
108. Tarlock & Waller, supra note 107, at 315; Vranesh, supra note 70, at 121-15.
109. Olpin, supra note 5, at 822-23.
110. Sato II, supra note 4, at 520-23; Tarlock & Waller, supra note 107, at 319-20, 324;
Note, Geothermal Energy: Problems and Shortcomings of a Unique Resource-A Look at
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sification for geothermal byproduct water is that geothermal resources

usually are separated from other water-bearing earth, gravel, or porous
" ' If a geothermal resource is not hydrologically
stone beds or strata.11
connected with a freshwater aquifer,1 12 then development of the re-

source will not divest others of water rights in the aquifer. Commentators argue that rapid geothermal development should not be impeded
by hypothetical problems. Geothermal resources should be presumed
to be separate from freshwater aquifers, but groundwater pumpers
should be allowed to rebut this presumption whether or not water

rights are actually threatened." 3 Recent findings, however, indicate
that geothermal fluids are connected with general groundwater discharge.14 If geothermal waters are hydrologically connected with
freshwater aquifers, then unregulated withdrawals of geothermal waters may have an adverse effect on the supply of groundwater that
would arise gradually and unnoticed and last for many years after
withdrawals of the water cease for geothermal purposes."I5 Only a uni-

rights avoids the premature depletion of
fied administration of water
6
stored supplies of water." 1
The principal difficulty in classifying geothermal water as a minProblems with Water Law, with ParticularEmphasis on New Mexico, 19 NAT. Rns. J. 445,
457 (1979).
111. See Olpin, supra note 5, at 882. This view is consistent with the possible physical
separation of many geothermal reservoirs from freshwater aquifers because of differences in
the origins of the different water. Brooks, supra note 5, at 526 n.73. Some of the legal
commentators believe that many geothermal waters are magmatic, that is, they are precipitate from igneous melt or water that is trapped in the interstices of sedimentary rock at the
time the rock was deposited. See, e.g., Olpin, supra note 5, at 783-85.
112. Aquifers are the saturated, permeable earth materials from which significant quantities of water can be produced. See WATER LAW, supra note 14, at 459.
113. See Olpin, supra note 5, at 882-84. A developer is not entitled to exclusive use of
water that naturally would reach regular water sources. Gutierrez v. Wege, 145 Cal. 730, 79
P. 449 (1905); Vineland Irrig. Dist. v. Azusa Irrig. Co., 126 Cal. 486, 58 P. 1057 (1899). A
developer generally has the burden of proving that developed waters are either wasted waters or are not connected with water bearing strata. Miller v. Bay Cities Water Co., 157 Cal.
256, 107 P. 115 (1910).
114. See Hansen, supra note 7, at 152; Not Water,supra note 42, at 394-95; Sato I, supra
note 8, at 266; Vranesh, supra note 70, at 123-24.
115. Several cases have discussed the adverse effects of unregulated withdrawals of nongeothermal ground waters. See, e.g., Baumann v. Smrha, 145 F. Supp. 617, 620 (D. Kan.
1956), aj'dpercuriam, 352 U.S. 863 (1956); City of Pasadena v. City of Alhambra, 33 Cal.
2d 908, 929-30, 207 P.2d 17, 30-31 (1949), cert.denied, 339 U.S. 937 (1950) (permanent lowering of water table); Miller v. Bay Cities Water Co., 157 Cal. 256, 281-82, 107 P. 115, 126
(1910); City of Albuquerque v. Reynolds, 71 N.M. 428, 434-35, 379 P.2d 73, 77-78 (1962);
Rouse v. City of Kinston, 188 N.C. 1, 123 S.E. 482 (1924). See generally Note, The Groundwater-Surface Water Conflict andRecent Colorado Water Legislation,43 U. COLO. L. REv. 1,
17-18 (1971).
116. See Bagley, supra note 80, at 153 (1961). Litigation is often an inadequate method
of adjudicating groundwater rights. See id. at 158-59.
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eral not subject to state water laws is that this classification ignores the
need of arid states to increase their water supply.1 7 If the water produced at a geothermal site were not classified as a mineral, it would be
subject to state groundwater laws, and a state could then direct the development and use of its water in the most efficient manner. To hold
that geothermal waters are exempt from state water regulation would
be to reverse the trend in these states to encourage the development of
water supplies.118 A system that subjects the geothermal byproduct
water to state regulation would allow a state to protect its water resources, because state agencies would be better informed about the
amount of water available for beneficial use."19
The classification of byproduct water as water will not deprive a
geothermal developer of financial gains associated with the purification
of the water. State water laws contain provisions allowing a geothermal developer a right to water, yet limit the right by requiring beneficial use and prohibiting waste of the resource. The Wyoming and
120
Nevada schemes classify the geothermal liquid byproduct as water.
The byproduct water is a product of the developer's efforts to increase
or save a water supply. As its continuance depends upon human acts,
the byproduct water is "developed water." '21 The developer has a right
to the water as long as the water does not pass beyond the developer's
domain. 122 The developer may also sell the purified water. 23 How117. See notes 22-23 & accompanying text supra.
118. Western states have expanded the coverage of their water laws in an effort to encourage the development of water. For example, some states have abolished the distinction
between tributary and nontributary waters and have regulated groundwater stored in subsurface strata in the same manner as surface water. E.g., N.M. STAT. ANN. § 72-12-18
(1978); Wyo. STAT. ANN. § 41-3-916 (1977) (priorities to aquifers are correlated when underground aquifers are interconnected); see also Knight v. Grimes, 80 S.D. 517, 127 N.W.2d
708 (1964) (police power of state extends to imposing groundwater appropriation statute
upon older rule of absolute ownership of percolating water); City of Albuquerque v. Reynolds, 71 N.M. 428, 379 P.2d 73 (1962); Baumann v. Smrha, 145 F. Supp. 617 (D.C. Kan.
1956), afl'dpercuriam, 352 U.S. 863 (1956) (Kansas water statute, which subjected all waters
in state to appropriation permit system, is constitutional); Hanson v. Salt Lake City, 115
Utah 404, 205 P.2d 255 (1949); IDAHO CODE § 42-4201 (Supp. 1980) (project to recharge
groundwater basins). See notes 33-34 & accompanying text supra. For a discussion of the
extent of untapped groundwater, see WATER LAW, supra note 14, at 461. For a discussion of
the physical and ecological importance of water stored in underground strata, see Miller v.
Bay Cities Water Co., 157 Cal. 256, 276-80, 107 P. 115, 123-26 (1910).
119. See notes 31, 64 & accompanying text supra.
120. See NEV. REV. STAT. § 534A.040 (1979); Wyo. STAT. ANN. § 41-3-901(a)(ii) (1977).
121. See Kitchen, supra note 7, at 44. See note 37 & accompanying text supra.
122. See note 35-40 & accompanying text supra.
123. One who acquires a right to use of water may resell and assign it to another, limited
to the beneficial use of the water. Calkins v. Sorosis Fruit Co., 150 Cal. 426, 433-34, 88 P.
1094, 1096-97 (1907). This right also applies to developed water. See Pomona Land &
Water Co. v. San Antonio Water Co., 152 Cal. 618, 620, 623, 93 P. 881, 882, 884 (1908);
Mayberry v. Alhambra Addition Water Co., 125 Cal. 444, 450, 54 P. 530, 532, 58 P. 68, 68
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apply the water to a beneficial use 124 and preever, the developer must 25
water.1
the
of
vent waste
Allocation of the Resource to Multiple Users of the

Geothermal Reservoir
Differences in the classification of the geothermal resource affect
not only the ownership and use limitations on the resource and its byproducts, but also the allocation of the resource to multiple users of the
same geothermal reservoir. Geothermal reservoirs are irregularly
shaped masses of steam, hot water, gas and water, or magma.' 26 When
different classes of land-federal, state, and private--overlie the same
reservoir, different legal systems affect the allocation of the resource.
The need for prior developers to protect themselves is more acute
in geothermal development than in oil and gas development. The conmaintenance of certain
use of a geothermal resource requires the
tinued
minimum
pressure and temperature levels.' 27 "If. . .a geothermal
(1899). The purpose and character of the water may be changed so long as the rights of
other are not adversely affected. Happy Valley Land & Water Co. v. Nelson, 169 Cal. 694,
696, 147 P. 966, 967 (1915); Gallaher v. Montecito Valley Water Co., 101 Cal. 242, 246, 35 P.
770, 771-72 (1894). The opportunity to transfer water from some uses is limited, but is expanding. See Brown, Sawyer & Khoshakhlagh, Some Remarks on Energy Related Water
Issues in the Upper Colorado River Basin, 17 NAT. REsouRCEs J. 635, 642-47 (1977);
Trelease & Lee, PriorityandProgress-CaseStudies in the Transferof Water Rights, 1 LAND
& WATER L. REv. 1 (1966).
Developers are also concerned with the classifications' effects on pre-existing leases.
Because of legal uncertainties surrounding ownership, lease grants should encompass all
things the resource might be, see Kitchen, supra note 7, at 53; because the developer may
lose his or her investment and profits if the lease is not all inclusive. See United States v.
Union Oil Co., 549 F.2d 1271, 1273 (9th Cir.), cert. denied, 434 U.S. 930 (1977); Pariani v.
State, 105 Cal. App. 3d 923, 164 Cal. Rptr. 683 (1980); Geothermal Kinetics, Inc. v. Union
Oil Co., 75 Cal. App. 3d 56, 141 Cal. Rptr. 879 (1977); Trower, An Overview of Calpfornia
Permitting Process, 13 LAND & WATER L. REv. 325, 333 (1977). Developers desire clear
statutory rules to avoid ownership uncertainties. See Rule oftresumption,supra note 106, at
597, 614.
124. See 5 WATERS AND WATER RIGHTS § 442.2, at 423-24 (R. Clark ed. 1972).
125. Basinger v. Taylor, 36 Idaho 591, 21 P. 1085 (1922); NEv. REv. STAT. §§ 533.460,
534.010(f) (1979); N.M. STAT. ANN. §§ 72-8-4, 72-13-6 (1978); see also Foster v. Foster, 107
Or. 355, 213 P. 895 (1923); Doherty v. Pratt, 34 Nev. 343, 124 P. 574 (1912); ARz. REV.
STAT. ANN. § 45-602 (West Supp. 1980-1981).
Rules similar to those used for developed water will apply if the byproduct water is
classified as reclaimed or artificial water, that is, escape or seepage from constructed works
captured or recaptured by a developer. See City of Los Angeles v. City of San Fernando, 14
Cal. 3d 199, 256-58, 537 P.2d 1250, 1292-93, 123 Cal. Rptr. 1, 43-44 (1975); Stevens v. Oakdale Irrig. Dist., 13 Cal. 2d 343, 352,.90 P.2d 58, 62 (1939); Elgin v. Weatherstone, 123 Wash.
429, 212 P. 562 (1923); cf., Vanderwork v. Hewes, 15 N.M. 439, 110 P. 567 (1910) (seepage
from an artesian well may not be artificial water).
126. See notes 8-9 & accompanying text supra.
127. See Complaint appendix, contract between Pacific Gas and Electric Co. and Pacific

THE HASTINGS LAW JOURNAL

[Vol. 33

area produced no more steam or hot water than [was] supplied by
recharge, and at a rate that allowed it to heat to the required temperature, a geothermal field could have a life measured in millenia."' 28 If,
however, several developers tap into the same reservoir, pressure and
temperature levels could
drop, thus terminating the usefulness of the
129
geothermal reservoir.

The rule of capture, a feature of oil and gas law, may apply to
geothermal resources.130 This rule allows a developer to withdraw unlimited amounts of oil or gas from a reservoir overlaid by land owned
by other developers, 131 as long as he or she does not cross the plane of
that land with wells 132 or waste the source of supply. 133 Thus, a single
user may deplete the reservoir that underlies the land of several potential users. If, however, subsequent developers drill for oil in a reservoir
in which a neighboring prior developer has already made substantial
34
investments, the rule of capture can lead to an inequitable situation.
Irregularities in geologic structure may cause the shifting of oil otherwise obtainable by the prior developer so that it can be pumped up
135
only by the subsequent developer.
Application of the rule of capture to geothermal resources could
also lead to inequitable situations. Therefore, the federal government
and some states have developed special rules to allocate geothermal
resources from a single reservoir that is underneath the land of many
potential users.' 36 Pursuant to section 18 of the Geothermal Steam Act
Energy Corp., at 12-13, R.C. Dick Geothermal Corp. v. Thermogenices, Inc. No. C-79-3814
(N.D. Cal., filed Dec. 19, 1979); Hansen, supra note 7, at 164-70; cf. Snyder, Geothermal
Sales Contracts, 13 LAND & WATER L. REV. 259, 264-65 (1977) (clause in geothermal
contract).
128. Brooks, supra note 5, at 515-16.
129. See Sato II, supra note 4, at 497-98; Cole Interview, supra note 8.
130. See Sato II, supra note 4, at 509, 534-38 (analysis of geothermal lessee's right to
resource as right of capture).
131. See 1 WILLIAMS & MEYERS, supra note 85, at §§ 201, 204.4.
132. See id. §§ 226.1, 226.2.
133. See id. § 204.6.
134. Cole Interview, supra note 8.
135. Id. For this reason, developers often negotiate compensatory royalty agreements
with adjacent landowners. See 30 U.S.C. § 226(g) (1976); cf. Cook v. El Paso Natural Gas
Co., 560 F.2d 978 (10th Cir. 1977) (lessee's production from adjoining tract caused drainage
from plaintiff's land; court orders payment of compensatory overriding royalty); COLO. REV.
STAT. § 34-60-116 (Supp. 1980) (pooling arrangements); Bureau of Land Management, Offer to Lease and Lease for Oil and Gas § 4 (11 th ed. 1977) (drilling and producing restrictions).
There is some waste of the resource under an unlimited rule of capture. Goldstein,
Utilizationfor Geothermal Resources: United We Save, 13 LAND & WATER L. REV. 159,
170-75 (1977).
136. These include unitization and pooling agreements. 30 C.F.R. §§ 271.1-.17 (1980);
ARIZ. REV. STAT. ANN. §§ 27-664, -665 (1976); CAL. PUB. RES. CODE §§ 3714, 3756 (West
1972); id. § 6923 (West 1977); COLO. REv. STAT. § 34-70-104 (Supp. 1980); LA. REV. STAT.
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of 1970,137 the United States Geological Survey formulated geothermal

resource utilization regulations, including terms of suggested agree38 If
ments between multiple users of the same geothermal resource.
the reservoir lies under both state and federal lands, however, the fedstate allocation of the reeral unitization plan might interfere with
139
source, or of the water in the resource.
If geothermal byproduct water is classified as water, then state
water laws may be used to allocate geothermal resources between competing geothermal developers, and between geothermal developers and

fresh groundwater users. The jurisdictions that classify the geothermal
resource or its byproduct as nontributary, percolating, or developed

water can apply one of four approaches to allocate water to competing
developers. The first approach, under which groundwaters are not al-

located,

40

does not adequately protect a prior developer's need for

continued reservoir pressure.

The remaining approaches protect a prior developer. The second
approach limits groundwater use to that which is reasonable in light of

adjoining landowners' similar rights. 141 The "reasonable use" approach has been used to enjoin groundwater pumping that "invades the
natural movement, placement, and percolation" of a neighboring landowner's water. 42 The reasonable use approach would enjoin a later
geothermal developer from destroying the flow of a geothermal re-

source to a prior developer.
The third approach allows equitable apportionment of groundwater in times and areas of shortage.

43

This "correlative rights" ap-

proach requires a sharing of groundwater based on land ownership and
ANN. § 30:9B (West 1975); id. § 30:802 (West Supp. 1981); N.M. STAT. ANN. §§ 71-5-11, 12-13 (1978).
137. 30 U.S.C. § 1017 (1976).
138. 30 C.F.R. §§ 271.1-.17 (1980).
139, The federal regulations governing allocation state that, when state-owned land is
included in an agreement, "provisions may be made in the agreement accepting State law, to
the extent that they are applicable to non-Federal unitized land." 30 C.F.R. § 271.5 (1980).
140. See Burr v. Maclay Rancho Water Co., 160 Cal. 268, 116 P. 715 (1911). See notes
17-18 & accompanying text supra.
141. See Jarvis v. State Land Dep't, 104 Ariz. 527, 456 P.2d 385 (1969), modj ed, 106
Ariz. 506, 479 P.2d 169 (1970), 113 Ariz. 230, 550 P.2d 227 (1976); Bristor v. Cheatham, 75
Ariz. 227, 255 P.2d 173 (1953); Canada v. City of Shawnee, 179 Okla. 53, 64 P.2d 694 (1936).
142. Canada v. City of Shawnee, 179 Okla. 53, 57, 64 P.2d 694, 699 (1936).
143. See W. HUTCHINS, THE CALIFORNIA LAW OF WATER RIGHTS, 436-37 (1956); Sato
I, supra note 8, at 310-13; Not Water, supra note 42, at 432-33. The California Supreme
Court has recognized that during water shortages there is a need to apportion the rights of
competing riparians. Half Moon Bay Land Co. v. Cowell, 173 Cal. 543, 160 P. 675 (1911);
see City of Pasadena v. City of Alhambra, 33 Cal. 2d 908, 207 P.2d 17 (1949), cert. denied,
339 U.S. 937 (1950).
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reasonable use practice. 144 The correlative rights approach has been
used to obtain damages for diversion of water flow. 14 5 A later geothermal developer would be protected under the correlative rights approach in the same manner as under the reasonable use approach.
The fourth approach is to require appropriation permits for all
groundwater. 146 This approach can prohibit withdrawal of groundwater in excess of "safe yield," which is related to, but is not the same
as, average recharge. 147 Some states that apply this approach have statutes that grant groundwater users a right to pressure.148 Similar measures may be followed in the geothermal field to assure that a
and to
geothermal reservoir is developed in the most efficient 4manner
9
assure prior developers a constant minimum pressure.1
Conclusion
Water is a scarce and valuable resource in the western states. Federal intervention in water rights has resulted in uses of water that are
inconsistent with state water needs. As water is an integral part of the
geothermal resource, the federal regulation of such resources has the
potential to allow a use of water that is inconsistent with state water
policies. Congress should take steps to separate the mineral rights in
the raw geothermal resource from the right to the use of the water obtained as a byproduct of the production of geothermal energy. As a
result, the byproduct water would be subject to state water laws regulating the ownership and the use of such water. In addition, the states
should classify the water produced at a geothermal site as groundwater
to increase the amount of water that is available to the states. Legislation should give developers of geothermal resources the right to a constant minimum pressure to protect their investments. Thus, the federal
and state governments could create a system of legislation that would
assure developers that the exploitation of a geothermal resource would
be adequately regulated to protect geothermal investments. Such regulation may lead to the increased development of geothermal resources.
144. See City of Pasadena v. City of Alhambra, 33 Cal. 2d 908, 207 P.2d 17 (1949), cert.
denied, 339 U.S. 937 (1950).
145. See O'Leary v. Herbert, 5 Cal. 2d 416, 55 P.2d 834 (1936).
146. See generaly 5 WATERS AND WATER RIGHTS § 442.1 (R. Clark ed. 1967).

147. Bagley, supra note 80, at 166-67 (1961); see Fundingsland v. Colorado Ground
Water Comm'n, 171 Colo. 487, 468 P.2d 835 (1970); OKLA. STAT. ANN. tit. 82, §§ 1020.41020.6, 1020.11 (West Supp. 1980).
148.

TEX. WATER CODE ANN. § 52.117 (Vernon Supp. 1980-1981); WASH. REv. CODE

ANN. § 90.44.070 (1962); cf. IDAHO CODE § 42-226 (Supp. 1980) (maintenance of reasonable
groundwater pumping levels); OR. REV. STAT. § 537.535(7) (1979) (reasonably stable
groundwater levels).
149. See Sato II, supra note 4, at 555-57, 560-62. See generaly HAWAII ADMIN. RULES
§§ 13-183-80(a), 13-183-3 (1981).
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In taking such steps, Congress and the state legislatures can ensure the
beneficial use of water developed as a byproduct of geothermal energy
production while encouraging maximum use of the geothermal
resource.
William C. Dresser*

*

Member, Third Year Class.

